Prolonged nitric oxide treatment induces tau aggregation in SH-SY5Y cells.
Presence of cytoplasmic tau aggregates is a hallmark of brains in patients with tauopathies such as Alzheimer's disease. However, the mechanism underlying formation of these insoluble tau aggregates remains elusive. In this study, we investigated the impact of prolonged nitric oxide (NO) exposure on neuronal SH-SY5Y cells overexpressing human tau. Treatment with the NO donor DETA NONOate for up to 48h resulted in an increase in S-nitrosation of cellular proteins, inactivation of proteasome, and impairment of respiration. Western blot analysis of Triton X-soluble fractions of NO-treated cells revealed that persistent NO treatment increased heterogeneity in tau molecule size, as a result of dephosphorylation, and induced the formation of sodium dodecyl sulfate (SDS)-stable oligomeric tau aggregates, stabilized by disulfide bonds. Moreover, further NO treatment induced the formation of SDS-stable insoluble tau mega-aggregates that were composed of dephosphorylated full-length tau molecules and other proteins, and were stabilized through disulfide bonds. Evaluation of the role of these tau aggregates as potential seeds for tau fibrillization and elucidation of their formation mechanism in our model, could lead to better understanding of the pathogenesis of tauopathies.